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(57) [£ffi] 

15w/w %«±^-f-5SfKSrfflv^5 0 ^JW/XSiS 
1.0 w/w %£JLh8sJ[Jl,fc«, ftSXSSSSJftLT, ft 



2 ] itfjfH«W\ ~io©* y 
T*/xi4 j &©JS3c«j£i5w/w %Kx^rrsit*®ifa 

o-l. 4^->FS^M/Xli«-l, 

V e,*5t>rot?&5 fflf*fi 1 X ft 2 IE*coft 

[»**4] i fan©**, 
p p p„ 

[»*JI5] MfH^Su ?*e^«tt»f(5fj^K^, l. 
0 w/w %£Ui-£W-r5»#* 4 

-cVS3 ~10©^-y ^ffifXr>VX(**«OS7nttSrl5w/w % 

- 1 , 4 ~> m&Rxf/x\$ a- i, ey/v^i/ 
5 m«Xh 5 4 ~ 6 © v vf iX/!)^-o(c|E«raft 

SfeKI-r 3 r t S:«r« i 3 «^»p B p©Si£ 
0 w/w %mJiM-f 5»*«8fS«<Oft«, 

©s» 

[»*isio] fulfil w^mmtmmmK m 

-cVS3 ~10©^-y =?ff;&t>VXte^©ia^#!J£l5w/w % 
-1, 4^3i/H^M/Xtta-l, 6^3'/ 

», «sfeBI B 0 n ©»£o 

[IPJ©P»&t£IK] 
[0 0 0 1] 



[0 0 0 2] 

5ft^y#$x.t^tiP 5 »B^jS$ti5ft^^^* 

[0 0 0 3] &|*k ^mXl^tlb (DmXS,^, 

* >/^K^^tt LTp° n if r fc 

«-«©*&g£i£Lfc#L s^s-fsMfe^tb 

[0 0 0 4] «*.«, ^i*^y#Si, ^^rh ^^939*6) 

vff l£t lilt Lfc*, XtW.-*& t . ic¥ffi^*J 

[0005] te»Afi©»ittlSL, ^ffri-W 
Zm-r^yf^WibLX, HlM, fnyy»thy^A 

*s# r. i: * ixr ^ 5 (0 ^p b p X*^^ 
m, vol.37, No. 5, 363-368, 1990 #JS) „ 

[0 0 0 6] ic, »J»«jlMt l S H ©a5ffi9*©fc*, f" 

^pf^ by is&mna~i-&zk%>ftt>tix\i^ 

f»if|?, vol.27, No. 11, 82-84, 1985#P.) „ 

[0007] :»±5c, &i*h ^rtx(4-fie>©iipx 

^ ^/^«^©»^»IJ LTp^pKffiW^E 
[0 0 0 8] 

y/nf -y-'f ^pf^ h y yfti? 
ifift^btix^lto 

[0009] LfrLte^ib, ffuSfcrnmi-is mm<Dm 
3!)*e ^ )^4'ov^T©w^i3;, ^fc'+^tcjfcsnrv^v 

[ooio] Sfc, MIBo«ap*^#vVi^, p p p«ffi# 
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[0 0 11] Lfc^ot, *«W©B»f4, Aft, Sft 

t, ^^^*©aett*jqnwi-5**-Cifeor, ^©a 
©SliiSfc § - tt&5„ 

[0 0 12] 

^m^-r^tc^mMM^v±m^ Aft,&^/xtt*ft 

£ft«, S^3 -loco^-y =f»& 

[0013] -r^*,, *isw©fta, **^«« 

ffijfelftt, Aft&UvOm^ft^ft*, 

ft*, *ige*ft^5 ^v^^eoaEttSrffliffl-rs 

ftfffeot, M£-ft3 -lOCD^-U zflgRXf/XtiZO 

[0 0 14] «§IK©ft*, S^^tt, ±12 

Sft£, »atXttJ(BB«»Lfct«)*»b*5;:i:tWft 

[0 0 15] *3HK©ft*, *rgi£* n p o©i«tife 

ft, Aft,K.t)\/XttSftlc, ±fEft*, *Sf£«tt«i 

Lfcs, ft*xft*fsgji-f s - 1 £#® 

[0 0 16] «T, *»HKov^ff*bv>««t^ 
[0017] *iswt*iv^T, S£-S3 ~io»^-y =** 

~10©;ty =f'»Xt//X(4^:«S7ct)^15w/w %«_h^ 

^ri-5fc©*w*bv->„ *>, *-a-S3 ~io©^-u 

zm&Xf/Xi** (DWTtm % 15w/w %{^_h#^TL"Ct/' l tl 
tt£<, ^3-^, -r/Vh -*&£-©{& ©ft 

[0 0 18] _h|B(C*3^T, fi^«3 ~io©sj-y 
t>VXtt^©M7£fttt, o-l, 4^3^K»^&U« 
/Xtt o - 1 . 6 v- Kg^bftS L 

v\ J; 9 JW&ttfctt, m-a-fi3 ~io©-wn^y ^mx 
i4^«3i-y xtfi:-e-ffi6 ~io©ai«*!j=*«xB: 
y =«w. & s v^tt-wv b y =mRxr&ifyt 
y =i'«»^%^&*Lv\ 

[0 0 19] S^ffi3 -lOCO^y ^mRX$/X\tt<DM 
a - 1 , 4 V Kijg-g- LTft tr.ir V =mx°fo?>~? 



=f#450 J , t~7i?5$~y =?#470 J , r;7^;ty =f #35 

oj, r^^y ^-#360 j , r^^y =?G6 7j 

h^-y ^©ffc^, ^/ua-^jjJo-i, 4^/v^v-K 
»^"t?St«K:*ftofc^ ? nf^ b y ^3U«tU^ 

o-i, 6-^/V3>'K^^-r5^iftf--r^t3T ? ^ 

* h y >-^t?»lJ*^Tfe5 TCH-20J , TCH- 
20PJ , TCH-30J , TCH-30PJ (jgp^, 0* 

ib&fbXflcS&tfcS) , r^y^y-H (jg^, it 

[0 0 2 0] ^Ki-^T, Aft^liVXttSfttt, 
^t>i3, Aft, *ft^©t©fc(fe^<, Aft, Sft^ 

!±, A^Sft©§if9#, xy#, t>tft, fc5v^ftrtl 

[0 0 2 1] *^BJ©ft«, *|g^« a ° 0 (4, r©i 5* 

Aft^t//xi±sfti-, JifBft*, mmmk&imffl® 
i*te$fc«ttwfi5ij^«©^paft, i.o 

w/w %W±ii-5©^#i t<, 2 ~25w/w %jiSJ;t»*f 

**n**si.o w/w ft*, 

X o Ti? Jtas«tt-f 5 © SrJUftOi- 5 56**5+^ 
[0 0 2 2] ±Eft*, *te(fe»«ttflifM*K©SSJD*' 

mmmztift^tf, M^tt±isft*, *g^s 

M»SUt)«^^«Lfc7K^f*ic, AftStf/XttSft 

fWtSijfSr, Aft&^/Xtt^fttitSgap-rs^/j:^ 
imtfbtiZo ft*s» ft^xtt^^-f-S^j^iitt, ii 
S©*-&-eiv\ 

[0 0 2 3] 

^B^!ci>9, S^it3 ~10©^-y d^StXt-/ 
Xtt^©is7£t)?r^57-t1-5»Ktt, AftSV/Xtt 

sft^ft*, ft*, aag?yftfc#5 

Sft£ft8C, WS^jfttfc^tc, ft*, *S^»c#5 
^>/^K©»^W]fM^5«tLT, *-y=fl»&tf 

otoio^ftv^s-e, «©t©t^«©a*^ 

[0 0 2 4] ffi^p° B SSJPfetov^T, Afls^^f 

t-5^#^a@$nrv^5^ N s-^ffis ~io©^yd'n 

St5/Xtt^©^l7c^)tt, Afri-^tLTS^^feStt^ 
5t©T-&5©T«, rti5rAp n p#(-*iP-r5- ttt, if 
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[0025] ~io»^-y =mRn/xa 

[0 0 2 6] 

[SSJfcW] «BtJ3V^ft, ffii^«tCa-ATPase ffitt 

[0 0 2 7] JEM, ffiM»Ca-ATPase &14©ft^£>, 
ffiJS»tCa-ATPase jStt^tfiSS^ic (K D ) &*tij 
U »m^^fcffiiC«,«Ca-ATPa S e 

(k d ) ©fit (log k d ) t, mo^/um&iu) t 
[0028] ^ne>©anjfctF«fe, mmxmtmr 

[0 0 2 9] (1) f5M«Ca-ATPase £§tt£« 
f£JS»tCa-ATPase 0. 1M KC1, 5mM CaCl 2> 25m 

M Tris- -^-f ^g?i&(pH7.5) , &U?lmM ATP <D|lJ5£H$ 
&25t:(;:*5^T50S£-1t, Itt5!i!) >$?£Gomori 
O^ffiiCio-CttfeSiL, Jfcffiffi Umol'Pi/min-rog) 

[0 0 3 0] ft*, ««aS*#1-5 t, Ca-ATPase Stt 

[0 0 3 1] (2) ffiJS«,*Ca-ATPase 
ffilJp:«ff Ca-ATPase j£ttcD;£ffi£r, -ftSiSSi-^oT 

#P*fU jLa»tt©3Ettjifi3eSfc (k d ) ^Ttaicli-J; 
otftSLfc. 
[0 0 3 2] 



[*1] K D =(ln Co-lnC s) • 1/ s 
Ci-C, CoMCs fit, SfE*Slffl,Rtf s 0 
« & S V Mi s WTOSfeftm fcfc 5 Ca-ATPase ffitt 
(tH*NH) T'&5 0 ) 

[0033] (3) wmewmii&emm 

ffiS«iCa-ATPase ©MW 5gf£«>i&«3b* (E 
[0 0 3 4] 

[&2] E= (log K DO -log K Da ) -1/a 

K DO S.O!K Da i4, a^itS(M) CDlf^ffft 
L-frl/M$, &tF#S1" 5 B#«ffiJ^»f Ca-ATPase ffitt© 

Sttffias*-e*)5o ) 

[0 0 3 5]otO, EfflCH:, ffiig«ISCa-ATPase Sft 
[0 0 3 6] fc*5, if^yFffii; 

[0037] sfc, BtTo^Jftw-sa^-tH:, *^-S3 

~10©^y =^»Xt;/Xtt-?:©»7c**±fi8^t1-5«f 
fiLT, ^Vv^-x^a-i, 4^3VWS#lft 

^-y=r#45oj, y =?#47o j , r^^y=f 

#350J , T^^^-y =?#360 J (ffitS^, H^tS^ 

»itt)"efc5 TCH-20PJ , TCH-20J , TCH- 
30j , rcH-30Pj (ffip n p£, 0*^p B pftX^^tt 

at) Rff \4v^)~v\ m^wmm&k 

[0 0 3 8] y'JU-y =*#450 , 7v f ^-y^#470 , 7 
y =* # 350 , 7 V =? # 360cO^£p»« Sr^ 1 
CH-20P, CH-30cD^ipH|ij^^2[^1- o 

[0 0 3 9] 

[*1] 
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#450 


#470 


#350 


#360 




1.0% 


2.0% 


2. 8% 


4.0% 




7.8 


8.5 


16.8 


21.7 




10.2 


11.0 


50.0 


60.0 




50.5 


72.0 


8.6 


7.6 




2.5 


1.0 


*21.8 


* 6.7 




28.0 


5.5 









CH-20P 


CH-30 




20.0% 


20.0% 




3.6 


11.3 




11.1 


20.3 




65.3 


48.4 


D.E. 


20 


30 



[0 0 4 1 

ttrojg* 5fi*%i:Sr«Jnu wwcMoaur^^b 

[0042] ±flatjsv^-c, titttii, 7s?*y=f 
#450, ch-30, y/vtr h—A-fciflvy/t, n^bTfi 
bfrfcwen©* y #^-40 c CT'^?*»#Lfc o 

[0 0 4 3] 1*J3||, 3* 6 

vol.45, No. 8, 1027-1032, 1979 #flg) tCj;(9|5Jg 
»££ii«U *f'<*K*fti9S 3~ 4 ng/mi KfcSJ; 
5fC, 0. 16MKC1, 40mMTris-HCl(pH7. 5) 

[0044] ipabo^ffittt, WTi-*-r*S; 
r&3 0 

[0 0 4 5]M^yMWU 5gWILti 
9, itUHO. 1M KC1, 40mM*<7^Sgfn$ (pH7. 0 ) 15 
ml^m^ -SH&HU MLoo, 2000 

Orprnt? 6 ^M^t^M X-T 5 (30#CD^Jh^fMSr*J# 

6) i %wr o 6 0< 19 a» *.•*-) „ 

[0 0 4 6] 0. 1M KCljft (pH7.0 ) 85ml£ffiH L 

r»^£gt:V^L, 2400rpm TflO^H ja^HTf 3 0 
WktbfcftJSM, 0. 1MKC1 (pH7.0 ) 100ml^iDx.Ti 



[0047] ±ew xok Lxmm Ltzffimwmvmm 

mZm^X, SM^Ca-ATPase flH4©jE^U&8IIS 

fcRfSStt:: i o row L-f-o 
[0 0 4 8] *©f|g*«\ HiJc^T. Hifc*sv^c. 

□ -□i±CH-30, A-Ali7v?t!I =f#450 , O-O 
[0 0 4 9] H 1 cD!£.H^e>, ^^h^^9»^y# 

id. 7^t!) =f#450, CH-30, y/Vf 
Ht^StSt, M*f£Ca-ATPase 

[0 0 5 0] fcfc, ^ti^ti©»®ffiJ^«ffiCa-ATPase 
ffi14»»jt«^» (K D ) £iuK« 1 fcS^rff ffi 
U Sic, fuES2^S^v^r»*cD^a^* (EfQ 

[0 0 5 1] 
[*3] 
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K.dlay 1 ) 




m 




0.0016 


0.37 


6.2 




0.0013 


0.09 


26.7 


5%CH-30 


0.0008 


0.10 


26.7 



[0 0 5 2] ^3 (Dm^kfrb, XtrY<?V?<DXy #<D 

cH-30>y/nf ;K75ia-e3Sv^ i-?£t>h, 

/^f h7t- =f#450 , & 

-30tt, y/nf h-A-tJt^T, ?y^7ffttM 
[0 0 5 3] t£*cD^y- h <?yy(D%imx y y 

< LT t tt* t W^tegSiLSft* 
[0 0 5 4]Si«2 UV ^H*#TJ-*sit5ft5IS» 
It^t^ cDHffi£S&i- £ o T&S LT«K«t£iS» 
J; 5 id, 0. 16MKC1, 40mM Tris-HCl(pH7.5) ^{CfgjS 
[0 0 5 5] Cco^a^««ffl«Sr, -oKfifc* 

«jn*T, aom^tn^n, y^y ^#350 , yjir 

y=f#360 , 7-^y=?#450 , yv^y a"#470 , c 
H-20P, y/n* h-/>fcjffie©»flHc&3.fc5li:*an 
U 4ml1 , oW§*g{;:#i£L;fc«, -20°cmSb, X 

[0056] gNrftt*o-«*««i«a»e>Jftoau 

EffS*«^®*Sr*Px., 0.5M KCl,40mM Tris-HCl(pH7. 

5)JfflKfcJq*.fc!l, /M^/^^S^^ F*^v?^1f- 
SrMV^-C^#Sr*&-*-3e*ao«S»*St-U, «ML/c 

ffiJS«»Ca-ATP ase ffi14£SJ£L/c 0 
[0 0 5 7] ±|B©*«fe-C, 41*, fcigftJSKiJ;*^ 
ffi!g»£Ca-ATPase jSttcD^ttiilSo iff-f^v^ y =f# 
350 ©MtrfWLfc, -f-ftfr*,, 7S?*y^#3B0 * 

a* <DWk&ix°mM Ltzmmmmmmm^m^mi^ c a 

-ATPase jStt»gl^»b^SlJ^ L/c 0 ^LT, SCSiWl© 



[0 0 5 8] *Wi|g*SrH2{C^'fo 0 2tS3V^«- 

•f4-7^y ^#350 o-osy^ 

y^-#350 <75«S^0.015 McD&OD, A- Ai^y y 
=f#350 CDjfS^O. 03McDfecD, □-□B7v ; tP=f# 
350 ©itS/jSO. 060 M(D^(D^t}-t 0 

[0059] g]2©^^pj, y -y^-y =^#350 ^-a^ 

ftV^CDCDCa-ATPase fgtt<D#:fgte, |U*©WM«E 

TtCa-ATPase iSttil^if L&l^ t asfc>a»5 0 
yv?^-y=f#350 £0.015 M-0.060 M^-T^ 

&9» ^cDfs, ftjftSriWJtTfcCa-ATPase Sttfi^ffiL 
Ca-ATPase Sft, 

[0060] y^y ^'#360 £fe!jnL/ct>cD 

i, 7S?tf-y =*#350 Sr?fet)PL/ct>cDi(£oVM:, 
©$^IW©Ca-ATPase^ttcD^}£ii»P>, Ca-ATPase fgtt 
«^ttjiJtS» (K D ) ^Sffik (log K 

D ) i, «<o*A««ai) icD§i«£P!-</cftSII£0 3 

iC*i- 0 g|3(rd3^-CA-A[iy^y =f#360 &S&0P 
L/c^CD, O-Ott^-y^y ^'#350 ^^JPL/ctcD^ 

[0 0 6 1 ] g/c, HI 2, gl3CD^{C^bV\ fficDy 
CH-20P, y/Vtf h-zWco^Tt^lflt};: 
*#rL, ^cd^*£H4, 0 5ic^-T o H4lc*JV^, 
A-Ai±yv?^-y ^#470 2rfet>RL/ct>cD, o-Ofiy 
v?^-y=f#450 Sr?fe<JPL/ct>cD£^L, H 5 
T, A-AttCH-20PSr»L/c%cD, O-Otey/V 
hT b - /v&Sfc&n L/c cd 

[0 0 6 2] «±cD^*^F>, ffiJ^«pCa-ATPa Se CD* 

[0 0 6 3] 
[*4] 





Efi 




9.2 




6.4 


7z?$rU J #450 


27.3 


75** 'J:* #470 


20.0 


CH-20P 


19.4 




5.4 



=f#470 >CH-20P>7v ; ^-!J =f'#350 >7^t!)3* 
#360 >y/Hf h-/KDj«-e3SV^r t^j3^5 0 *fc, 

[0 0 6 5] *jb\ ^Wlto^r, ±ffi£H«te 
lt, *ig?£*it*ht-a^>^^ff©^66iha* (e 

» rcoE|Bi:«S{^4ti50H«co#:i:co 
*fc^$OH*©*##vv»I£E#Hi**<, *38 

[0 0 6 6] 

Mro^] J2JLhR93LfcJ:5K:* 

si^fts, ft<$, gmeefti^^^ 

oi5'>*v^«fi-!J, «*©&©<!: [5j«©3!iS£t§;5 



[Effi©Wft!M] 

[Si] ^*-M>^50^!J#Jc«RiB*SaPbr»a([« 
#Lfcgg©. Ca-ATPase S14©#gcf(©gl$^t;£^-f 

[0 2] a-f^ISij*tl-*l«^JPLT<*|g^:«Lfc^ 
CD, Ca-ATPase ^^(DM^U^m^it^iSMX'h 

[S3] 3^l5IS«j«tl-»W^iOLT^^Lfc^ 
©, log K D 4r«««i:©BBffftiSi-H*-C*>5. 
[04] 3^«5l^«»lcftilw«W^^PLrag^L 
log K D t«ji«i:©BBffftiSi-Hai-C*5. 

lis] *^ffim®mi^m<Dmmzmi!oi,xmmtfc 
log k d hmm%.h<Dm&&*~rmm~?& 

[16] #10«©OHS©»t Elfc©H«^t0 
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[01] 




[0 3] 




[04] 




[0 5] 



-2 



-4 




-5 



0 0.05 0.1 
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[0 6] 
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